Background: Tuberculosis remains world`s leading cause of death from a single infectious agent. Fluorescence microscopy offers well-described benefits, comparing with brightfield microscopy, for the evaluation sputum smear samples for tuberculosis. We evaluated the diagnostic performance of fluorescence microscopy, using novel Light Emitting Diode (LED) technology as an alternative to the conventional fluorescence microscopy by Auramine stain as well as brightfield microscopy by ZiehlNeelsen (ZN) stain. Objectives: The objective of the study was to see the usefulness of LED fluorescent microscopy in the diagnosis of pulmonary tuberculosis. Methods: This is a prospective study consisted of 150 sputum samples from the patients of NIDCH, Mohakhali. All samples were stained by auramine and ZN stain at BSMMU and culture was done in Lowenstein-Jensen (L-J) media as gold standard at NTRL, Mohakhali. Results: In this study total 66(44%) out of 150 sputum specimens were positive for Mycobacterium Tuberculosis by culture. Sensitivity and specificity documented for the different modalities were 95.38% and 94.11%, respectively, for the LED assessment; 68.18% and 90.47%, respectively, for the CFM assessment; and 56.06% and 97.61%, respectively, for brightfield microscopy by ZN stain. The difference in their case detection rate was statistically significant (χ
Introduction
Tuberculosis (TB) was declared as a global emergency in 1993. It remains world`s leading cause of death from a single infectious agent 1 . It is also a major public health problem in Bangladesh and ranks sixth among the 22 highest burden tuberculosis countries in the world 2 . Nearly 2.14% of the population become infected every year 3 . 300,000 progress to disease and at least 70,000 people die of TB each year. Incidence and prevalence of tuberculosis in Bangladesh are 225/100,000 per year and 391/100,000 per year respectively 4 . For developing countries with a large number of cases and financial constraints, evaluation of rapid and less expensive diagnostic methods like demonstration of acid-fast bacilli (AFB) in smears has great importance 5 .
Direct microscopy for AFB is widely used method for diagnosis and confirmation of pulmonary tuberculosis and when positive, defines the more infectious cases 6 . This method is highly specific, faster and cheaper for detection of AFB in sputum. But, there are several drawbacks of this method. First of all, ZN stain has low sensitivity relative to fluorescent stain 7 and culture 8 . Secondly, it takes more time to scan-at least 300 field. Thirdly, it needs experienced pathologist. Finally, it often miss the paucibacilary tuberclosis and when the patient is co-infected with HIV. Technical error is also more common in case of ZN stain, in which heated carbol fuchsin is very much important 9 .
Last of all, the new light emitting diode (LED) fluorescent microscope is cheaper and with more life expectancy than Conventional fluorescent microscope (CFM). LEDs excite auramine without producing UV light 10 . It also produce minimal heat and contain no hazardous materials. Also there is no need of dark room for LED fluorescent microscope like others. Moreover, as LED needs low power consumption, it can be operated by portable battery 11 . It gives us the opportunity to diagnose TB easily at earliest time with more comprehension.
In contrast to common perception, the laboratory costs of performing Fluorescence Microscopy (FM) are actually cheaper than ZN in Thailand. Although the initial investment cost for FM is substantially greater than for ZN, this increased cost is offset by a reduction in reagent/ chemical, staff workload and overhead costs 11 .
If we can spread the applicability of FM, it will minimize the time to detect TB-bacilli, initiation of therapy and decrease the burden of TB in our country. Therefore, it will be generally accepted that the LED fluorescent method should be given preference over the ZN methods. The validity of different discrimination indices were evaluated by calculating their sensitivity, specificity, accuracy, Positive predictive value and Negative predictive value. Smear reporting is done according to table I.
Materials and Methods

This
Results
Out of total 150 cases it was observed that 66(44%) cases were diagnosed as pulmonary tuberculosis by culture method as a gold standard. LED showed the nearest result as 67(44.67%) positive cases, in which 1 case was found as false positive. On the other hand CFM detected 53(35.33%) cases positive and missed 13 cases (Figure 1 ).
Only 39(26%) cases were detected by bright field microscopy with ZN stain in which 27 cases were missed and detected as false negative. The difference in the case-yields was found to be highly significant (χ 2 =119.38, p<0.001) (Table II) . 
Discussion
Tuberculosis (TB) is a major public health problem in Bangladesh since long. Estimates suggest that daily about 880 new TB cases and 176 TB deaths occur in the country 4 . Nearly one-third of the global population, i.e. two billion people, is infected with Mycobacterium tuberculosis and thus at risk of developing the disease. More than nine million people develop active TB every year and about two million dies.
Despite all the advances made in the treatment and management, still tuberculosis is a public health problem in Bangladesh with adverse social and economic consequences. Current recommendations for the control of tuberculosis emphasize case detection so as to allow treatment of patients and thereby limit the transmission of the bacilli. The mainstay for its control is the rapid and accurate identification of the infected individuals 12 .
A number of alternative diagnostic tests that use molecular and immunological methods have been developed. While molecular methods overcome the insensitivity of smear method and the time required for culture, they depend upon retrieval of a specimen from the site of infection and require a well-prepared laboratory and well-trained personnel. The simplest rapid method is the detection of acid-fast bacilli by microscopy. In developing countries, microscopy of sputum is by far the fastest, cheapest and more reliable method for diagnosis of pulmonary tuberculosis. The estimated detection limit of microscopy is 10 4 bacilli/ml of sputum 13 .
In this study on evaluation of the microscopic techniques by comparing them with the gold standard culture technique, it was found that in case of ZN stain there was agreement in 79.33% cases and disagreement in 20.67% whereas for Auramine-O(AO) stain there was agreement in 94.67% cases and disagreement in 5.33% cases by LED. This proves that AO stain examined by LED is a better method for its close comparability to the gold standard technique. These were almost comparable with other several studies [14] [15] [16] [17] [18] .
Sputum culture is widely regarded to be the most sensitive test for the detection of pulmonary TB, but its routine use in resource-limited settings is hampered by excessive cost, slow turnaround times, and the need for adequate laboratory infrastructure. In practice, improvements in direct sputum sample evaluation that result from improved sensitivity and/or improved access to decentralized diagnostic services remain highly relevant.
However, the need for rapid smear results and effective treatment of the most infection TB cases remains paramount. The efficacy of LED fluorescence microscopy proved to be much higher than Conventional fluorescent microscopy and bright field microscopy and comparable to that of culture. In this study, AuramineO (AO) stained sputum smear has been found to improve significantly the sensitivity, predictive value of negative test, percentage of false negative and efficiency. So, LED microscopy of sputum by AO staining can be used effectively along with ZN stain for the diagnosis of pulmonary tuberculosis instead of doing difficult and time consuming culture method in the peripheral health centre of our country.
